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(54) METHOD AND UNIT FOR COMPRESSING IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a method and a 
unit that compress an image in a way that image quality 
of a complicated image is kept to be a prescribed level or 
over and image quality of a simple image is not 
excessively degraded. 

SOLUTION: A lower limit Rmin of a minimum transfer 
rate is set in a step (S6) in order to suppress degradation 
in the image quality resulting from a decreased GOP rate 
of an image with less code quantity in the case of 
encoding an image at a variable transfer rate. Thus, the 
image compression is attained, where high sharpness is 
maintained as a whole while minimizing the image 
degradation of a comparatively complicated image 
pattern and not degrading the image quality of the image 
with a comparatively simple image pattern. 



c 



m 



turn 



OCT 

X 



3^ 



' I 



Mint 



c 



1 



CLAIMS 



[Claim(s)] 

[Claim 1] An image compression method performing graphical data compression without 
decreasing a code amount which also sets up a lower limit in addition to upper limit of a target 
transfer rate, and is assigned for every image group in a method of coding a picture with a 
variable transfer rate to less than a specified value. 

[Claim 2] An image compression method performing graphical data compression making said 
lower limit of a code amount assigned to each picture according to image quality which also sets 
up a lower limit in addition to upper limit of a target transfer rate, and is demanded for every 
image group in a method of coding a picture with a variable transfer rate fluctuate. 

[Claim 3]In a method of coding a picture with a variable transfer rate, set up only upper limit of a 
target transfer rate and graphical data compression is performed, An image compression method 
performing graphical data compression storing a code amount of an excess or an insufficiency in 
a difference memory, and compensating a difference of the minimum transfer rate and a target 
rate with this storing code amount. 

[Claim 4] A motion compensation section, a discrete cosine transform part, a quantizing part, a 
coding part, and a quantized control part are included. An image compression device setting up 
upper limit and a lower limit of a target transfer rate in this quantized control part, assigning a 
code amount for every image group, and performing suitable quantization by a quantizing part 
based on this assigned code amount. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention prevents a picture from the code 
amount assigned to a comparatively easy pattern becoming low more than needed, and 
deteriorating too much, and relates to an image compression method and equipment for the 
picture as the whole to be acquired most vividly. 
[0002] 

[Description of the Prior Art]When conveying picture information through a transfer line or 
carrying out memory accumulation, the image compression system for expressing with the 
number of bits small in whether this picture information is made is a technique useful for 
effective use of treatment capacity. The conventional image compression system is explained 
based on the flow chart of drawing 7 which illustrates the conventional image compression 
system. In this system, the coding by a variable transfer rate is performed in two steps, temporary 
coding and this coding. In temporary coding, it divides into the block called an inputted image 
macroblock, and this block unit performs motion-compensation-prediction coding (82 1). 
[0003]Next, a DCT coefficient is computed by carrying out a discrete cosine transfonn by a 
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block unit in a discrete cosine transform (DCT, Discrete Cosine Transform) part (S22), it 
quantizes using a standard quantized value by a quantizing part (S23), and variable length coding 
is performed in a coding part (S24). The code amount outputted here is accumulated with a code 
quantity counter (S25), and the code amount at the time of using a standard quantized value is 
calculated. In this coding, motion-compensation-prediction coding (S28), a discrete cosine 
transform (S29), and coding (S31) are performed like temporary coding, the image group (GOP, 
Group of Picture) called for by temporary coding when quantizing (S30) — each time - a total 
code amount is calculated from a generated code amount, performing nonlinear transformation, 
and a GOP rate is set up become the maximum in the range which does not exceed the capacity 
of a storage (storage medium). At this time, it restricts so that the GOP rate of a picture with 
many generated code amounts may not exceed maximum transfer rate Rmax of a recording 
medium. 

[0004]The picture which is not fit for compression encoding since a motion is an intense pattern, 
and a picture which is close to Still Picture Sub-Division which can simplify compression 
encoding dramatically are included in the inputted image. Therefore, if it codes with a fixed 
transfer rate, as compared with an inputted image, the image quality of a complicated pattern will 
deteriorate substantially, and an easy pattern will serve as almost equivalent image quality. Then, 
by increasing the code amount assigned to a complicated pattern and lessening the code amount 
assigned to an easy pattern, even if an average transfer rate is low, a coding mode called the 
variable transfer rate which enabled it to realize high definition as the whole image quality is 
proposed. In performing the coding by this variable transfer rate, it carries out in two steps, the 
temporary coding for grasping beforehand the difficulty (complexity of a pattern, and violence of 
a motion) of compression of an inputted image, and this coding which codes by computing the 
amount of allocation codes for every GOP from the code amount obtained by temporary coding. 
When computing the amount of allocation codes for every GOP of this, upper limit was set up as 
above-mentioned, and it has restricted so that a GOP rate may not exceed the maximum transfer 
rate of a recording medium (for example, JP,H8-130736,A). 
[0005] 

[Problem to be solved by the inventionjln the case where the coding by a fixed transfer rate is 
compared with the coding by a variable transfer rate on the occasion of subjectivity image 
evaluation, degradation of a picture which is close to Still Picture Sub-Division may be pointed 
out in the latter. This is because only upper limit is set up when computing the amount of 
allocation codes for every GOP, so a transfer rate may become low to a picture which is close to 
Still Picture Sub-Division more than needed and a quantized value may become high. If upper 
limit is low set up in order to control degradation of a picture which is close to Still Picture Sub- 
Division, since the code amount which the coding in which the maximum transfer rate of the 
recording medium was employed efficiently becomes impossible, and is assigned to a 
complicated pattern decreases, improvement in the image quality to a complicated pattern is not 
expectable. The graphical data compression indicated by above-mentioned JP,H8-130736,A 
means that it is going to set up the optimal quantization step from the difference of the generated 
code amount of quantization by the maximum/minimum of a quantization step, and camiot 
prevent excessive image quality deterioration of the picture of a comparatively easy pattern. 
Although JP,H10-164588,A, JP,H10-215460,A, JP,H10-234037,A, etc. are otherwise indicating 
graphical data compression, neither is indicafing a means to prevent the excessive image quality 
deterioration of the picture of a comparatively easy pattern. An object of this invention is to 
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provide the method and equipment which can perform graphical data compression so that image 
quality of an easy picture may not be degraded too much, maintaining the image quality of a 
complicated picture more than a predetermined level 
[0006] 

[Means for solving problem]In the way this invention method codes a picture with a variable 
transfer rate, In addition to the upper limit of a target transfer rate, a lower limit is also set up, it 
is an image compression method performing graphical data compression without decreasing the 
code amount assigned for every image group to less than a specified value, and graphical data 
compression may be performed, making a lower limit fluctuate for every picture. This invention 
equipment A motion compensation section, a discrete cosine transform part, a quantizing part, a 
coding part, It is an image compression device performing suitable quantization by a quantizing 
part so that the upper limit and lower limit of a target transfer rate may also be set up in this 
quantized control part including a quantized control part, a code amount may be assigned for 
every image group and it may become this assigned code amount. 

[0007]This invention is explained in detail below. In the coding by the variable transfer rate 
which can change the code amount which gives this invention for every image group, When 
setting up the target transfer rate for every GOP, upper limit and a lower limit are set up, The 
composition which can control degradation of image quality as the code amount which the code 
amount assigned to a complicated pattern by upper limit as compared with the coding by a fixed 
transfer rate is increased, and image quality is raised, and is assigned to an easy pattern by a 
lower limit does not become low more than needed is provided. 

[0008]In the image compression method which uses the usual variable transfer rate, a chief aim 
is placed by performing graphical data compression, without degrading the image quality of the 
picture of a complicated pattern, and the code amount assigned decreases about the picture of a 
comparatively easy pattern. . in order to compensate it so that especially the pattern of the former 
picture becomes complicated — the code amount assigned to the picture of a comparatively easy 
pattern will decrease too much, and image quality will deteriorate. If degradation becomes severe 
even if it is a picture of a comparatively easy pattern, the adverse effect to the whole picture will 
become large, and the image quality deterioration more than the part of the picture of a 
complicated pattern which carries out image quality improvement becomes remarkable, 
according to this invention method - the improvement in image quality of the picture of a 
compHcated pattern - a little — or - even if it uses a sacrifice, the excessive image quality 
deterioration of the picture of a comparatively easy pattern can be controlled, and the color 
definition of the whole picture can be maintained highly. 
[0009] 

[Mode for carrying out the inventionJNext, although the embodiment of the graphical data 
compression concerning this invention is described based on the example shown in an 
accompanying drawing, this embodiment does not limit this invention. The flow chart which 
shows the process of a series [ drawing 1 1 of the image compression method of this invention, 
the flow chart with which drawing 2 shows the relation of each process of temporary coding of 
drawing 1 and coding, and drawing 3 are flow charts which show the internal configuration of 
the quantized control part of drawing 2 i n detail. As shown in drawing 2 , the image compression 
means of this embodiment, For example, one picture is divided into the block called the 
macroblock which comprises 16x16 pixels. The motion compensation section 2 which performs 
motion-compensation-prediction coding by this block unit, for example, the DCT section which 
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performs a discrete cosine transform by an 8x8-pixel block unit, The data outputted from the 
quantizing part 4 which does division by the coefficient called a quantized value in the 
conversion factor outputted from this DCT section, and this quantizing part 4 with redundancy 
compression encoding systems, such as Huffman encoding. It comprises the coding part 5 to 
compress, the quantized control part 7 which sets up a quantized value from the code amount 
outputted from this coding part, and the storage 6 which accumulates a mark. 
[OOlOJNext, operation of the whole image compression means which has such composition is 
explained in detail. At the motion compensation section 2 which the standardization by MPEG 
(Moving Picture Experts Group) accomplishes, a code amount is changed with the cycle of GOP 
from coding structure. Then, a change of a transfer rate is made GOP units and performed in two 
steps, temporary coding and this coding of the coding by a variable transfer rate. In temporary 
coding, it divides into the block called the macroblock which the inputted image 1 comprises the 
motion compensation section 2, and comprises 16x16 pixels in one picture fii'st, and this block 
unit performs motion-compensation-prediction coding (SI). 

[0011]Next, in DCT section 3, a DCT coefficient is computed by carrying out a discrete cosine 
transform by an 8x8-pixel block unit (S2), it quantizes using the standard quantized value 705 by 
the quantizing part 4 (S3), and the coding part 5 performs variable length coding (S4). The code 
amount outputted here is accumulated with the code quantity counter 701 (S5), and the code 
amount at the time of finally using the standard quantized value 705 is calculated. On the other 
hand by this coding, motion-compensation-prediction coding (S8), a discrete cosine transform 
(S9), and coding (Sll) are performed like temporary coding. When quantizing (SIO), a total 
code amount is calculated from generated code amount Gi' for every GOP required in temporary 
coding, performing nonlinear transformation. Changing a nonlinear transformation coefficient, 
the GOP rate Gi is set up by the GOP rate setting part 703 so that the total code amount stored in 
the code amount memory 702 may serve as the maximum in the range which does not exceed the 
capacity of the storage medium (recording medium) 6. At this time, it restricts so that the GOP 
rate of a picture with many generated code amounts may not exceed maximum ti-ansfer rate 
Rmax of a recording medium. Minimum transfer rate Rmin for the GOP rate of a picture with 
few generated code amounts to become low, and control degradation of image quality is set up 
(S6), Transform-fimction f(x) becomes like a following formula. 

[0012] 

[Formula 1] 



f(x) = 



' Rmax(aXX**>Rmax) 
a X Rmin < a X X^< Rmax) 
Rmi'n(axX*^< Rmin) 



tztzU a>0 . b<l . a . blJSa 

[0013] 

[Formula 2] 
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max|i:Gi <(fEi|li»:SS) 

[0014] 
[Formula 3] 
Gi=f(Gr ) 

[0015] a and b which satisfy the (formula 1) and the (formula 2) are computed, function f(x) is 
determined, and (the formula 3) is set up as a target transfer rate for every GOP. The parameter 
in a formula, a maximum transfer rate, and the minimum transfer rate can be set up timely 
according to an inputted image. As shown in drawing 3 , within the quantized control part 7, the 
code amount outputted from the coding part 5 in the case of temporary coding is accumulated 
with the code quantity counter 701 , and the value is stored in the code amount memory 702. In 
the GOP rate setting part 703 following it, it is determined that the coefficient (a and b) of a 
function will not exceed restriction of a target total code amount (capacity of a recording 
medium), and the maximum / the minimum code amount for the total code amount stored in the 
code amount memory in the case of this coding. In the code amount quota part 704, the code 
amount is assigned from the set-up GOP rate by the same ratio as the generated code amount of 
MB unit [ as opposed to a code amount by temporary coding ]. It is made to perform suitable 
quantization by the quantizing part 4 so that it may become the assigned code amount. Under the 
present circumstances, it sets up not exceed the capacity of a video buffer. 
rOOl 6] Drawing 4 is a flow chart which shows the intemal configuration of the quantized control 
part 7a of other embodiments of the image compression means in this invention method in detail. 
A coefficient decision is made in the quantized control part 7a of this embodiment, without 
taking the conditions of a lower limit into consideration for the time being. When the GOP rate 
which exists at the time of GOP rate setting out turns into a rate which is less than the minimum 
transfer rate, a code amount is added to that GOP rate, and it raises to the minimum transfer rate, 
and the difference of an original transfer rate and the minimum transfer rate is stored in this case. 
A generated code amount is controlled below at a target, and it is made for remainder to arise in 
a code amount by setting up a target GOP rate low in the case of the coding after this GOP (it is 
small about a coefficient). In order to raise to the minimum transfer rate which mentioned above 
the remainder generated here, it is made for a code amount to turn into tales doses as total by 
assigning the code amount added and consumed. Thereby, the processing at the time of a 
coefficient set is mitigable (one condition decreases), 

[001 7] According to the target code quantity of each macroblock, feedback control of a quantized 
value is performed by the quantizing parts 7 and 7a. Since the target code quantity of each 
macroblock is based on the actual code amount obtained by temporary coding, control can be 
performed by being stabilized. Drawing 5 is Graf who shows each time of a fixed transfer rate 
(drawing 5 a\ the conventional variable transfer rate (drawing 5 b\ and the variable transfer rate 
(5c) of this embodiment, and the relation of a code amount. By setting up upper limit and a lower 
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limit, when asking for the transfer rate for every GOP, as shown in drawing 5 . Improvement in 
image quality can be aimed at to the picture (intense picture of a motion) which can control 
degradation of image quality to a picture which is close to Still Picture Sub-Division which can 
perform compression encoding easily, and is not fit for compression encoding as compared with 
a fixed transfer rate. That is, the quantized value of a portion with few code amounts becomes 
low by setting up the lower limit of a code amount, and according to this embodiment, control of 
a quantized value which takes between conventional fixed transfer rates and variable transfer 
rates can be performed. The relation of the image quality to each picture of a fixed transfer rate, 
the conventional variable transfer rate, and the variable transfer rate of this embodiment is as 
follows. 

[0018]Still Picture Sub-Division: The variable transfer rate > book embodiment > fixed transfer 
rate [0019] of the picture: former with an intense variable transfer rate motion of the fixed 
transfer rate > book embodiment > former Drawing 6 is a graph which shows the time at the time 
of setting to the case (drawing 6 a) where a lower limit is set up low, highly (drawing 6 b), and 
the relation of a code amount. [If a lower limit is made low hke drawing 6 a, and it brings close 
to the minimum transfer rate of 0 bps (bit per second)], many code amounts in a picture with 
many generated code amounts can be assigned, and the image quality of the intense picture of a 
motion will improve. Although many code amounts in a picture with many generated code 
amounts cannot be assigned by what (the minimum transfer rate is brought close to an average 
transfer rate) a lower limit is highly set up for, since a generated code amount can assign a code 
amount to few pictures, degradation of the image quality of a picture like Still Picture Sub- 
Division can be controlled. Thus, the maximum transfer rate can change assignment of a code 
amount by setting out of a lower limit also with the same value. 
[0020] 

[Effect of the Invention]In the method of coding a picture with a variable transfer rate, this 
invention is an image compression method performing graphical data compression without 
decreasing the code amount which also sets up a lower limit in addition to the upper limit of a 
target transfer rate, and is assigned for every image group to less than a specified value. 
According to this technique, increase the code amount assigned to a complicated pattern by 
upper limit like conventional technology, and the image quality of this complicated pattern it is 
not only raised, but, As the code amount assigned to an easy pattern by a lower limit does not 
become low more than needed, degradation of the image quality of this easy pattern can be 
controlled to the minimum. Therefore, all the usable code amounts can be used most efficiently 
and the graphical data compression of the level which is not in the former becomes possible. 
[0021]In this invention, between a series of graphical-data-compression processes, if it is not 
necessary to fix upper limit and a lower limit to constant value, it crawls on both again 
corresponding to the picture currently processed in process and it makes it fluctuate whether it is 
a gap, more suitable graphical data compression can be carried out. It is not necessary to 
necessarily set up a lower limit, a difference with the minimum transfer rate is stored in a 
difference memory, and it may be made to control the image quality deterioration as the whole 
by this invention method by using it in order to compensate a part for an excess with an 
insufficiency. This invention equipment A motion compensation section, a discrete cosine 
transform part, a quantizing part, a coding part, In this quantized control part, set up the upper 
limit and lower limit of a target transfer rate including a quantized control part, and a code 
amount is assigned for every image group, It is an image compression device performing suitable 
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quantization by a quantizing part based on this assigned code amount, and excessive degradation 
of the image quality of the picture of an easy pattern can be controlled, maintaining the image 
quality of the picture of a comparatively complicated pattern mostly for the same Reason by 
using this equipment. 



TECHNICAL FIELD 



[The technical field to which invention belongs] This invention prevents a picture from the code 
amount assigned to a comparatively easy pattern becoming low more than needed, and 
deteriorating too much, and relates to an image compression method and equipment for the 
picture as the whole to be acquired most vividly. 



PRIOR ART 



[Description of the Prior ArtJWhen conveying picture information through a transfer hne or 
carrying out memory accumulation, the image compression system for expressing with the 
number of bits small in whether this picture information is made is a technique useful for 
effective use of treatment capacity. The conventional image compression system is explained 
based on the flow chart of drawing 7 which illustrates the conventional image compression 
system. In this system, the coding by a variable transfer rate is performed in two steps, temporary 
coding and this coding. In temporary coding, it divides into the block called an inputted image 
macroblock, and this block unit performs motion-compensation-prediction coding (S21). 
[0003]Next, a DCT coefficient is computed by caiiying out a discrete cosine transform by a 
block unit in a discrete cosine transform (DCT, Discrete Cosine Transform) part (S22), it 
quantizes using a standard quantized value by a quantizing part (S23), and variable length coding 
is performed in a coding part (S24). TTie code amount outputted here is accumulated with a code 
quantity counter (S25), and the code amount at the time of using a standard quantized value is 
calculated. In this coding, motion-compensation-prediction coding (S28), a discrete cosine 
transform (S29), and coding (S31) are performed like temporary coding, the image group (GOP, 
Group of Picture) called for by temporary coding when quantizing (S30) ~ each time - a total 
code amount is calculated from a generated code amount, performing nonlinear transformation, 
and a GOP rate is set up become the maximum in the range which does not exceed the capacity 
of a storage (storage medium). At this time, it restricts so that the GOP rate of a picture with 
many generated code amounts may not exceed maximum transfer rate Rmax of a recording 
medium. 

[0004]The picture which is not fit for compression encoding since a motion is an intense pattern, 
and a picture which is close to Still Picture Sub-Division which can simplify compression 
encoding dramatically are included in the inputted image. Therefore, if it codes with a fixed 
transfer rate, as compared with an inputted image, the image quality of a complicated pattern will 
deteriorate substantially, and an easy pattern will serve as almost equivalent image quality. Then, 
by increasing the code amount assigned to a complicated pattern and lessening the code amount 
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assigned to an easy pattern, even if an average transfer rate is low, a coding mode called the 
variable transfer rate which enabled it to realize high definition as the whole image quality is 
proposed. In performing the coding by this variable transfer rate, it carries out in two steps, the 
temporaiy coding for grasping beforehand the difficulty (complexity of a pattern, and violence of 
a motion) of compression of an inputted image, and this coding which codes by computing the 
amount of allocation codes for every GOP from the code amount obtained by temporary coding. 
When computing the amount of allocation codes for every GOP of this, upper limit was set up as 
above-mentioned, and it has restricted so that a GOP rate may not exceed the maximum transfer 
rate of a recording medium (for example, JP,H8-130736,A). 



EFFECT OF THE INVENTION 



[Effect of the Invention]In the method of coding a picture with a variable transfer rate, this 
invention is an image compression method performing graphical data compression without 
decreasing the code amount which also sets up a lower limit in addition to the upper limit of a 
target transfer rate, and is assigned for every image group to less than a specified value. 
According to this technique, increase the code amount assigned to a compHcated pattern by 
upper limit like conventional technology, and the image quality of this complicated pattern it is 
not only raised, but. As the code amount assigned to an easy pattern by a lower limit does not 
become low more than needed, degradation of the image quality of this easy pattern can be 
controlled to the minimum. Therefore, all the usable code amounts can be used most efficiently 
and the graphical data compression of the level which is not in the former becomes possible. 
[0021]In this invention, between a series of graphical-data-compression processes, if it is not 
necessary to fix upper limit and a lower limit to constant value, it crawls on both again 
coiTesponding to the picture cun-ently processed in process and it makes it fluctuate whether it is 
a gap, more suitable graphical data compression can be carried out. It is not necessary to 
necessarily set up a lower limit, a difference with the minimum transfer rate is stored in a 
difference memory, and it may be made to control the image quality deterioration as the whole 
by this invention method by using it in order to compensate a part for an excess with an 
insufficiency. This invention equipment A motion compensation section, a discrete cosine 
transform part, a quantizing part, a coding part, It is an image compression device setting up the 
upper limit and lower limit of a target transfer rate in this quantized control part including a 
quantized control part, assigning a code amount for every image group, and performing suitable 
quantization by a quantizing part based on this assigned code amount. 

Excessive degradation of the image quality of the picture of an easy pattern can be controlled 
maintaining the image quality of the picture of a comparatively complicated pattern mostly for 
the same Reason by using this equipment. 



TECHNICAL PROBLEM 
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[Problem to be solved by the invention] In the case where the coding by a fixed transfer rate is 
compared with the coding by a variable transfer rate on the occasion of subjectivity image 
evaluation, degradation of a picture which is close to Still Picture Sub-Division may be pointed 
out in the latter. This is because only upper limit is set up when computing the amount of 
allocation codes for every GOP, so a transfer rate may become low to a picture which is close to 
Still Picture Sub-Division more than needed and a quantized value may become high. If upper 
limit is low set up in order to control degradation of a picture which is close to Still Picture Sub- 
Division, since the code amount which the coding in which the maximum transfer rate of the 
recording medium was employed efficiently becomes impossible, and is assigned to a 
complicated pattern decreases, improvement in the image quality to a complicated pattern is not 
expectable. The graphical data compression indicated by above-mentioned JP,H8-130736,A 
means that it is going to set up the optimal quantization step from the difference of the generated 
code amount of quantization by the maximum/minimum of a quantization step, and caimot 
prevent excessive image quality deterioration of the picture of a comparatively easy pattern. 
Although JP,H10-164588,A, JP,H10-215460,A, JP,H10-234037,A, etc. are otherwise indicating 
graphical data compression, neither is indicating a means to prevent the excessive image quality 
deterioration of the picture of a comparatively easy pattern. An object of this invention is to 
provide the method and equipment which can perform graphical data compression so that image 
quality of an easy picture may not be degraded too much, maintaining the image quality of a 
complicated picture more than a predetermined level. 
[0006] 



MEANS 



[Means for solving problem]In the way this invention method codes a picture with a variable 
transfer rate, In addition to the upper limit of a target transfer rate, a lower limit is also set up, it 
is an image compression method performing graphical data compression without decreasing the 
code amount assigned for every image group to less than a specified value, and graphical data 
compression may be performed, making a lower limit fluctuate for every picture. TTiis invention 
equipment A motion compensation section, a discrete cosine transform part, a quantizing part, a 
coding part, It is an image compression device performing suitable quantization by a quantizing 
part so that the upper limit and lower limit of a target transfer rate may also be set up in this 
quantized control part including a quantized control part, a code amount may be assigned for 
every image group and it may become this assigned code amount. 

[0007]This invention is explained in detail below. In the coding by the variable transfer rate 
which can change the code amount which gives this invention for every image group, When 
setting up the target transfer rate for every GOP, upper limit and a lower limit are set up, The 
composition which can control degradation of image quality as the code amount which the code 
amount assigned to a complicated pattern by upper limit as compared with the coding by a fixed 
transfer rate is increased, and image quality is raised, and is assigned to an easy pattern by a 
lower limit does not become low more than needed is provided. 

[0008] In the image compression method which uses the usual variable transfer rate, a chief aim 
is placed by performing graphical data compression, without degrading the image quality of the 
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picture of a complicated pattern, and the code amount assigned decreases about the picture of a 
comparatively easy pattern. . in order to compensate it so that especially the pattern of the former 
picture becomes complicated ~ the code amount assigned to the picture of a comparatively easy 
pattern will decrease too much, and image quality will deteriorate. If degradation becomes severe 
even if it is a picture of a comparatively easy pattern, the adverse effect to the whole picture will 
become large, and the image quality deterioration more than the part of the picture of a 
complicated pattern which carries out image quality improvement becomes remarkable, 
according to this invention method — the improvement in image quality of the picture of a 
complicated pattern - a little — or ~ even if it uses a sacrifice, the excessive image quality 
deterioration of the picture of a comparatively easy pattem can be controlled, and the color 
definition of the whole picture can be maintained highly. 
[0009] 

[Mode for carrying out the inventionJNext, although the embodiment of the graphical data 
compression concerning this invention is described based on the example shown in an 
accompanying drawing, this embodiment does not limit this invention. The flow chart which 
shows the process of a series [ drawing 1 1 of the image compression method of this invention, 
the flow chart with which drawing 2 shows the relation of each process of temporary coding of 
dr awing 1 and coding, and drawing 3 are flow charts which show the internal configuration of 
the quantized control part of drawing 2 in detail. As shown in drawing 2 , the image compression 
means of this embodiment, For example, one picture is divided into the block called the 
macroblock which comprises 16x16 pixels, The motion compensation section 2 which performs 
motion-compensation-prediction coding by this block unit, for example, the DCT section which 
performs a discrete cosine transform by an 8x8-pixel block unit. The data outputted from the 
quantizing part 4 which does division by the coefficient called a quantized value in the 
conversion factor outputted from this DCT section, and this quantizing part 4 with redundancy 
compression encoding systems, such as Huffman encoding. It comprises the coding part 5 to 
compress, the quantized control part 7 which sets up a quantized value from the code amount 
outputted from this coding part, and the storage 6 which accumulates a mark. 
[0010]Next, operation of the whole image compression means which has such composition is 
explained in detail. At the motion compensation section 2 which the standardization by MPEG 
(Moving Picture Experts Group) accomplishes, a code amount is changed with the cycle of GOP 
from coding stmcture. Then, a change of a transfer rate is made GOP units and performed in two 
steps, temporary coding and this coding of the coding by a variable transfer rate. In temporary 
coding, it divides into the block called the macroblock which the inputted image 1 comprises the 
motion compensation section 2, and comprises 16x16 pixels in one picture first, and this block 
unit performs motion-compensation-prediction coding (SI). 

[0011]Next, in DCT section 3, a DCT coefficient is computed by carrying out a discrete cosine 
transform by an 8x8-pixel block unit (S2), it quantizes using the standard quantized value 705 by 
the quantizing part 4 (S3), and the coding part 5 performs variable length coding (S4). The code 
amount outputted here is accumulated with the code quantity counter 701 (S5), and the code 
amount at the time of finally using the standard quantized value 705 is calculated. On the other 
hand by this coding, motion-compensation-prediction coding (S8), a discrete cosine transform 
(S9), and coding (SI 1) are performed like temporary coding. When quantizing (SIO), a total 
code amount is calculated from generated code amount Gi' for every GOP required in temporary 
coding, performing nonlinear transformation. Changing a nonlinear transformation coefficient. 
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the GOP rate Gi is set up by the GOP rate setting part 703 so that the total code amount stored in 
the code amount memory 702 may serve as the maximum in the range which does not exceed the 
capacity of the storage medium (recording medium) 6. At this time, it restricts so that the GOP 
rate of a picture with many generated code amounts may not exceed maximum traisfer rate 
Rmax of a recording medium. Minimum transfer rate Rmin for the GOP rate of a picture with 
few generated code amounts to become low, and control degradation of image quality is set up 
(S6). Transform-function f(x) becomes like a following formula. 



[0012] 
[Formula 1] 



f(x>« 



' Rmax(axX*'>Rmax) 
a xX**(Rmin< a X X*^< Rmax) 
Rmin(aXX*^<RrTin> 



tctzL. a>0 . b<1 . a . bli£« 

[0013] 

[Formula 2] 

[0014] 
[Formula 3] 
6i=f(Gr) 

[0015] a and b which satisfy the (formula 1) and the (formula 2) are computed, function f(x) is 
determined, and (the formula 3) is set up as a target transfer rate for every GOP. The parameter 
in a formula, a maximum transfer rate, and the minimum transfer rate can be set up timely 
according to an inputted image. As shown in drawing 3 , within the quantized control part 7, the 
code amount outputted from the coding part 5 in the case of temporary coding is accumulated 
with the code quantity counter 701, and the value is stored in the code amount memory 702. In 
the GOP rate setting part 703 following it, it is determined that the coefficient (a and b) of a 
function will not exceed restriction of a target total code amount (capacity of a recording 
medium), and the maximum / the minimum code amount for the total code amount stored in the 
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code amount memory in the case of this coding. In the code amount quota part 704, the code 
amount is assigned from the set-up GOP rate by the same ratio as the generated code amount of 
MB unit [ as opposed to a code amount by temporary coding ]. It is made to perform suitable 
quantization by the quantizing part 4 so that it may become the assigned code amount. Under the 
present circumstances, it sets up not exceed the capacity of a video buffer. 
[001 61 Drawing 4 is a flow chart which shows the internal configuration of the quantized control 
part 7a of other embodiments of the image compression means in this invention method in detail. 
A coefficient decision is made in the quantized control part 7a of this embodiment, without 
taking the conditions of a lower limit into consideration for the time being. When the GOP rate 
which exists at the time of GOP rate setting out turns into a rate which is less than the minimum 
transfer rate, a code amount is added to that GOP rate, and it raises to the minimum transfer rate, 
and the difference of an original transfer rate and the minimum transfer rate is stored in this case. 
A generated code amount is controlled below at a target, and it is made for remainder to arise in 
a code amount by setting up a target GOP rate low in the case of the coding after this GOP (it is 
small about a coefficient). In order to raise to the minimum transfer rate which mentioned above 
the remainder generated here, it is made for a code amount to turn into tales doses as total by 
assigning the code amount added and consumed. Thereby, the processing at the time of a 
coefficient set is mitigable (one condition decreases). 

[001 7] According to the target code quantity of each macroblock, feedback control of a quantized 
value is performed by the quantizing parts 7 and 7a. Since the target code quantity of each 
macroblock is based on the actual code amount obtained by temporary coding, control can be 
performed by being stabilized. Drawing 5 is a graph which shows each time of a fixed transfer 
rate (drawing 5 a), the conventional variable transfer rate (drawing 5 b\ and the variable transfer 
rate (5c) of this embodiment, and the relation of a code amount. By setting up upper limit and a 
lower limit, when asking for the transfer rate for every GOP, as shown in drawing 5 > 
Improvement in image quality can be aimed at to the picture (intense picture of a motion) which 
can control degradation of image quality to a picture wliich is close to Still Picture Sub-Division 
which can perform compression encoding easily, and is not fit for compression encoding as 
compared with a fixed transfer rate. That is, the quantized value of a portion with few code 
amounts becomes low by setting up the lower limit of a code amount, and according to this 
embodiment, control of a quantized value which takes between conventional fixed transfer rates 
and variable transfer rates can be performed. The relation of the image quality to each picture of 
a fixed transfer rate, the conventional variable transfer rate, and the variable transfer rate of this 
embodiment is as foUows. 

[0018]Still Picture Sub-Division: The variable transfer rate > book embodiment > fixed transfer 
rate [0019] of the pictureiformer with an intense vaiiable transfer rate motion of the fixed 
transfer rate > book embodiment > former Drawing 6 is a graph which shows the time at the rime 
of setting to the case (drawing 6 a) where a lower limit is set up low, highly (drawing 6 b ). and 
the relation of a code amount. [If a lower limit is made low like drawing 6 a, and it brings close 
to the minimum transfer rate of 0 bps (bit per second)], many code amounts in a picture with 
many generated code amounts can be assigned, and the image quality of the intense picture of a 
motion will improve. Although many code amounts in a picture with many generated code 
amounts cannot be assigned by what (the minimum transfer rate is brought close to an average 
transfer rate) a lower limit is highly set up for, since a generated code amount can assign a code 
amount to few pictures, degradation of the image quality of a picture like Still Picture Sub- 
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Division can be controlled. Thus, the maximum transfer rate can change assignment of a code 
amount by setting out of a lower limit also with the same value. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing lI The flow chart which shows a series of processes of the image compression method 
of one embodiment of this invention. 



[Drawing 21 The flow chart which shows the relation of each process of temporary coding of 
drawing L and coding. 

[Drawing 31 The flow chart which shows the internal configuration of the quantized control part 
of drawing 2 in detail. 

[Drawing 41 The flow chart which shows a series of processes of the image compression method 
of other embodiments of this invention. 

[Drawing 51 A fixed transfer rate (a), Graf who shows the relation between the time in the 
variable transfer rate of (b) and this embodiment (c), and a code amount conventionally. 

[Drawing 61 The graph which shows the time of (b), and the relation of a code amount when a 
lower limit is low set up in the embodiment of this invention and it sets to (a) highly. 

[Drawing 71 The flow chart which illustrates the conventional image compression system. 
[Explanations of letters or numerals] 

1 Inputted image 

2 Motion compensation section 

3 Discrete cosine transform part 

4 Quantizing part 

5 Coding part 

6 Recording medium (storage medium) 

7 Quantized control pait 

701 Code quantity counter 

702 Code amount memory 

703 GOP rate setting part 

704 Mark quota part 

705 Standard quantized value 
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